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western Australia
Abstract
Bedrock grinding patches were recorded in the Fortescue Metals Group Ltd (FMG) Rail Corridor within the
Wooodstock/Abydos Aboriginal Heritage Area 130 km south of Port Hedland, Western Australia. WA State
Ministerial conditions required the salvage of representative samples, residue analysis and other detailed
microscopic study to investigate the technology and function of these grinding patches. Following a pilot
study and experimental work, we undertook microscopic study of 159 samples - including PVS (PolyVinyl
Siloxane™) peels and water extractions - from 81 grinding patches, collected at six sites. The worn stone
surfaces are microscopically similar to traces found on experimental and Aboriginal stone artefacts used for
grinding seeds, although the development of wear patterns is variable. The most common residues were
phytoliths, which indicate that grinding patches were utilised for grinding grasses of the Panicoid and
Chloridoid sub-families, although the open nature of the sites means issues of taphonomy need to be
considered. Spinifex phytoliths suggest seeds from this plant may also have been exploited. No traces of
pigment or ochre were found. We suggest that the grinding patches are linked with food processing associated
ceremonial gatherings and rock art.
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Bedrock	 grinding	 patches	 were	 recorded	 in	 the	 Fortescue	 Metals	 Group	 Ltd	 Rail	
Corridor	within	the	Wooodstock/Abydos	Aboriginal	Heritage	Area	130	km	south	of	Port	
Hedland,	 Western	 Australia.	 WA	 State	 Ministerial	 conditions	 required	 the	 salvage	 of	
representative	 samples,	 residue	 analysis	 and	 other	 detailed	 microscopic	 study	 to	
investigate	the	technology	and	function	of	grinding	patches	in	the	area.	Following	a	pilot	
study	 and	 experimental	 work,	 we	 undertook	 microscopic	 study	 of	 159	 samples	 –	
including	 PVS	 (PolyVinyl	 Siloxane™)	 peels	 and	 water	 extractions	 –	 from	 81	 grinding	
patches,	 collected	 at	 six	 recorded	 sites.	 The	 worn	 stone	 surfaces	 are	 similar	
microscopically	to	traces	found	on	experimental	and	Aboriginal	stone	artefacts	used	for	
grinding	 seeds,	 although	 the	 development	 of	 wear	 patterns	 is	 variable.	 The	 most	
common	residues	were	phytoliths	which	indicate	that	grinding	patches	were	utilised	for	
grinding	grasses	of	the	Panicoid	and	Chloridoid	sub‐families,	although	the	open	nature	
of	 the	 sites	 means	 issues	 of	 taphonomy	 need	 to	 be	 considered.	 Spinifex	 phytoliths	





As	 part	 of	 a	 heritage	 mitigation	 strategy,	 Shaun	 Canning,	 ACHM	 (Australian	 Cultural	
Heritage	 Management)	 and	 Gavin	 Jackson	 (Gavin	 Jackson	 P/L)	 invited	 RF	 to	 salvage	
some	 granite	 grinding	 patches	 in	 the	 Pilbara,	 Western	 Australia	 (WA).	 WA	 State	
Ministerial	conditions	required	the	salvage	of	representative	samples,	residue	analysis	
and	other	detailed	microscopic	study	to	investigate	the	technology	and	function	of	the	
grinding	 patches	 prior	 to	 their	 destruction.	 The	 bedrock	 grinding	 patches	 had	 been	















































































































































































































Watchman	 (2007:4)	 described	 one	 typical	 site	with	 unusual	 xenoliths	 (rocks	 that	 are	
enveloped	in	a	larger	rock	during	formation):		
‘At	site	KAR	06‐02	this	structural	dome	of	granitoids	is	part	of	a	migmatite	suite	of	rocks	
consisting	of	 fine	 to	coarse‐grained	equigranular	 to	porphyritic	biotite	adamellite	and	
biotite	 granodiorite.	 	 Leucosomes	 of	 thin	 aplite	 dykes	 and	 pegmatites	 have	 intruded	
parallel	to	the	foliation.	
At	 site	 KAR	 06‐02	 a	 narrow,	 even‐grained	 aplite	 has	 intruded	 the	 porphyritic	 biotite	
adamellite,	and	it	is	on	this	equigranular	intrusive	rock	that	the	grinding	patch	(#1)	was	
made	 (Figure	 3).	 	 The	 aplite	 dyke	 is	 approximately	 55cm	 wide	 and	 contains	 pale,	
elongate	 xenoliths	 (near	 the	 colour	 scale	 in	 Figure	 3).	 	 The	 dyke	 trends	 at	 30°	 and	
although	generally	flat	on	top	has	a	slight	dip	of	approximately	10°	to	the	northwest.’	
The	granite	includes	quartz	that	varies	in	grain	size	and	is	very	hard.	 	Hundreds	if	not	
thousands	 of	 grinding	 patches	 occur	 in	 this	 area	 and	 their	 function	 is	 thought	 to	 be	
either	for	pigment	preparation	or	grinding	plant	foods	(Jackson	2006).		
Bedrock	Grinding	Patches	








from	 use,	 forming	 a	 concave	 cross‐section.	 Some	 grinding	 patches	 are	 adjacent	 to	
stream	beds	 or	 natural	 shallow	depressions	 in	 the	 granite	 that	 have	 held	water	 after	




some	 variation	 in	 the	 type	 of	 granite	 on	 which	 they	 occur.	 Some	 surfaces	 are	 very	
























it	 is	 the	 smoothing,	 polish,	 and	 striations	 on	 quartz‐rich	 rocks	 that	 provide	 a	 key	 for	
interpreting	the	usewear	patterns	described	below	(e.g.	Fullagar	1991,	2006).		
	
Karriyarra	 community	 members	 Andrew	 Gordon	 and	 Bruce	 Bung	 involved	 with	 the	
fieldwork	 project	 suggested	 that	 grinding	 patches	might	 have	 been	 used	 for	 grinding	
ochre	 for	 body	 paint.	 Consequently,	 the	 grinding	 patches	 are	 thought	 to	 be	 linked	 to	
body	 painting	 and	 men’s	 ceremonies	 performed	 near	 adjacent	 Aboriginal	 rock	

















distinctive,	 bright,	 extremely	 fine‐grained	 residue	 that	 was	 extremely	 difficult	 to	
remove.	In	this	instance	the	grinding	process	rapidly	ceased	to	be	effective	because	the	







stage	when	 grains	 are	 plucked	 from	 the	 surface	 (see	 Figure	 7).	 These	 plucked	 grains	
provide	 free	 abrasives	 that	 will	 constrain	 the	 extent	 of	 polish	 forming	 as	 the	 entire	























































































































































































































































































































































































































































































































Figure	 14:	 PVS	 peels	 from	 grinding	 patches.	 Left:	 PVS	 peel	 from	 KAR	 06	 19	 GP	 1,	
showing	exceptionally	well	developed	polish	on	high	points	(lighter	areas)	with	darker	
patches	 indicating	depressions	on	the	stone	 itself.	Right:	PVS	peel	 from	PAL	VII	06	02	
GP35	showing	much	more	abrasive	conditions	with	striations	oriented	 in	at	 least	 two	
directions.	Scale	for	both	images:	diagonal	is	about	1mm.	[Photo:	RF]	
Nevertheless	 some	 surfaces	were	 highly	 smoothed	 and	 flat;	 and	 had	 sustained	 bright	










with	 a	 defined	 waist,	 spheroid	 [which	 typically	 indicate	 the	 presence	 of	 spinifex	
grasses],	 angular	 quadrilateral,	 Eriachne	 [bilobe	 on	 a	 base],	 Aristida	 [bilobe	 with	 a	
distinctive	 long	 shaft],	 polylobate,	 sphere,	 quadrilateral	 plate,	 sinuous	 edged	 plate,	
bulliform,	 Acacia	 [irregular	 amorphous	 form	 with	 surface	 ornamentation],	 stomata,	
Cyperaceae	[plate	with	distinctive	patterned	nodes]	and	‘others’.	Additionally,	pieces	of	
amorphous	 plate	 and	 amorphous	 fragments	 of	 thicker,	 irregularly	 shaped,	 non‐
repetitive	morphologies	were	also	noted;	these	latter	categories	were	excluded	from	the	




Figure	 15:	 Left:	 Residue	 extraction	 from	 KAR	 06	 10	 GP1	 Sample	 3,	 with	 phytoliths	
(some	with	serrate	edges)	Scale:	diagonal	is	about	1mm.	Right:	Starch	grain	(diameter	
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Taphonomic	 issues	 notwithstanding,	 the	 phytolith	 evidence	 provides	 support	 for	 the	





was	 similar	 in	 each	 case,	 being	 typically	 grasses	 of	 the	 Panicoid	 and	 Chloridoid	 sub‐
families.	 Moreover,	 usewear	 on	 the	 grinding	 patches	 is	 consistent	 with	 experimental	
wear	patterns	from	grinding	seeds.		
Extensive	bedrock	grinding	patches	are	known	in	Gulf	country	of	western	Queensland	
(Gorecki	 and	 Grant	 1994).	 A	 grass	 seed	 grinding	 function	 for	 these	 Pilbara	 grinding	
patches	 (rather	 than	 ochre	 grinding)	 is	 not	 surprising	 particularly	 given	 the	 polished	
surfaces	 noted	 by	 previous	 researchers,	 and	 the	 extensive	 distribution	 and	 long	 time	
depth	of	grinding	technology	in	Australia	(Fullagar	et	al.	2008;	Gorecki	et	al.	1997).	Nor	
is	 it	 surprising	 to	 find	 phytoliths	 in	 abundance	 (see	 Hart	 and	Wallis	 2003).	 What	 is	
surprising	 is	 the	 evidence	 of	 spinifex	 phytoliths	 and	 a	 rare	 archaeological	 example	 of	
possible	exploitation	of	spinifex	seeds	for	food.	
	
There	 are	 about	 14	 species	 of	 Triodia	 and	 Plechtrachne	 genera	 (commonly	 called	
spinifex)	 in	 central	 Australia	 and	 it	 is	 notoriously	 difficult	 to	 determine	 species	 (Latz	
1995:	 288).	 There	 are	 at	 least	 three	 species	 in	 the	 Pilbara:	 Triodia	 wiseana	 (hard	
spinifex),	Triodia	pungens	(soft	spinifex)	and	Triodia	epactia	(soft	spinifex).	Aboriginal	
people	use	Spinifex	 for	an	extraordinary	range	of	 things:	 food	(seeds	and	 internodes),	
medicine	(i.e.	 resin	 impregnated	anthills	and	smoke),	 shelter,	bedding	(!),	glue	 (resin)	
for	 tools	 and	ornaments,	waterproofing	 of	 rafts,	 hunting	hides,	 torches	 and	 firesticks,	
nets	(hard	spinifex	clumps)	and	fibres	(Gott	1992;	Juluwarlu	Aboriginal	Corporation	nd;	
Latz	 1995).	 Pitman	 and	Wallis	 (2012)	 list	 11	 main	 categories	 including	 reference	 to	
spinifex	 processing	 using	 stone	 to	 grind	 clumps	 of	 leaves	 (for	 fibre	 and	 string)	 and	














Corporation	 (nd:118)	 documented	 edible	 seeds	 including	 Acacia	 inaequilatera,	 colei,	
pyrifolia,	tumida,	Panicum	decompositum,	Calandrina	polyandra,		Portulaca	oleracea	and	
Eucalyptus	 camaldulensis;	 but	 no	 spinifex.	 However,	 Brehaut	 and	 Vitenbergs	 (2001:	
146)	document	that	edible	seeds	reported	by	the	Guruma	elders	 included	hill	spinifex	
(Triodia	sp.)	 	(Guruma	name:	paru).	[This	list	of	edible	plants	was	compiled	mostly	by	
Peter	 Stevens	 and	 Nelson	 Hughes	 with	 identification	 assistance	 from	 Stephen	 van	





schedule,	 there	 is	 evidence	 from	 the	 Burrup.	 Bird	 and	 Hallam	 (2006:5)	 referred	 to	
Turner	(1981)	and	reported	that	 ‘A	study	of	the	grinding	patches	recorded	during	the	




often	 been	 rejuvenated	 and	 re‐roughened	 through	 pecking	 or	 incising	 lines.’	 The	






less	predictable	 (when	and	where	 rainfall	happens);	 and	 large	aggregations	of	people	
close	 to	 the	 grinding	 patches	 are	 suggested	 by	 the	 vast	 body	 of	 engravings,	which	 is	
indeed	the	case	in	the	Woodstock/Abydos	study	area.	Following	this	argument,	bedrock	
grinding	patches	on	this	huge	scale	are	a	signature	of	substantial	 food	production	(i.e.	











Other	 than	 noting	 the	 presence	 of	 grinding	 patches	 and	measuring	 their	 dimensions,	
research	into	Aboriginal	grinding	patches	is	typically	minimal	in	Australia.	In	this	study	
we	 present	 a	 methodology	 for	 recovering	 PVS	 peels	 of	 grinding	 stone	 usewear	 and	
aqueous	 solutions	 of	 phytolith	 residues	 in	 order	 to	 allow	 the	 further	 study	 of	 such	









site	 settings	 with	 likely	 contamination	 from	 rain	 and	 wind,	 the	 grass	 phytolith	
assemblage	supports	 the	usewear	study	and	suggests	 the	use	of	Spinifex	 (Triodia	and	
Plechtrachne	genera)	in	the	Pilbara	for	seeds.	New	micro‐staining	techniques	developed	
by	 Birgitta	 Stephenson	 (2011)	 have	 high	 potential	 for	 reliable	 identification	 other	
grinding	stone	traces	and	further	evaluating	the	function	of	these	sites	
A	 high	 frequency	 and	 extensive	 distribution	 of	 grinding	 stones	 (including	 bedrock	




Initial	 fieldwork	 for	 this	 study	 in	 December	 2006	 included	 Karriyarra	 community	


















also	 thank	various	people	who	provided	 logistical	 support	and/or	 technical	advice	on	




We	 are	 both	 indebted	 to	 Beth	 Gott	 whose	 friendship	 and	 research	 have	 been	
inspirational.	 Her	 botanically	 focussed	 publications	 and	 meticulous	 databases	 have	
inspired	 us	 here	 to	 focus	 our	 discussion	 on	 one	 plant	 taxon,	 spinifex.	 We	 are	 also	
grateful	 to	 organisers	 and	 fellow	 participants	 at:	 A	 Symposium	 in	Honour	 of	 Dr	 Beth	
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